The NA48 experiment at CERN[I] aims at making a precision study of direct CP violation in the neutral kaons, by measuring Re ($) with an accuracy better than 0.02%. To achieve this goal, the experiment requires a neutral detector with fast response, high efficiency in a high-rate environment (-MHz). long-term stability, sub-nanosecond time resolution, millimetric space precision, and an excellent energy resolution (1%) in the 5 + 100 GeV range. To achieve these performances, a quasi-homogeneous Liquid Krypton calorimeter has been chosen, designed with a projective tower geometry, high transversal segmentation, and fast digital readout. The calorimeter was operative during the '91 data taking period, its performances were thoroughly studied, and found to be in agreement with design requirements. A detector description and performances analysis are here presented.
I. INTRODUCTION
The NA48 collaboration attempts at measuring the C'P-violating parameter Re (6) with an accuracy Y 2 x A non-zero value of E' would constitute an experimental evidence of direct CP violation. This quantity can be extracted out of the experimentally observable "double ratio" R, 2 = l-6Re($)+O(;)
The statistical error being dominated by the number of KL i 2n0 decays, a few million of them are to be identified. In a similar way, all systematic uncertainties must be minimised. The NA48 detector has heed designed to cope with these two requirements. of some 10 m3 of liquid krypton. In order lo ensure a good transversegranularity, given the krypton.6.1 cmMoli&re radius, the calorimeter is segmentated into 13212 cells of area 2 x 2 cm2. The calorimeter depth is 1.25 m which corresponds to some 27 radiation lengths (XO 2 4.7 cm). The calorimeter is built following a projective geometry, pointing towards the Kaon fiducial decay region (about 114 m upstream). In order to minimise energy losses for showers developing close to the anodes, ribbon electrodes follow a 48 mrad zig-zag along the projectivity lines. To ensure a gap uniformity within 0.4%, distance between electrodes is kept constant by means of regular spacers.
THE NA48
0-7803-5021-9/99/$10.00 0 1999 IEEE. It is then differentiated by transceivers [3] (time constant RC = 10x1s) and sent through twisted cables to the Calorimeter Pipclinc Digitisers [4] (CPD). for final shaping. The CPD signal generates a sharp peak, with a 70 n s FWHM, that is processtd by means o f a optimal filtering algorithm to evaluate pulse height and extract energy and time.
A. The LKr electronics readout
Asynchronous digital sampling is iioiie every 25 ns, with a 4 gain, 10 ADC bit dynamic range, covering an energy interval from 3.5 MeV up to 50 G e V per channel. Gain dispersion being the order of 3%. a calibration signal is sent at the PA level and used for gain equalisation and offset determination. Tlis calibration procedure, done in parallel with physics data acquisition, shows that gain stability is maintained within a 0.1% level. Offset variations (typically ofthe order of 0.1 ADC/ ' C ) are permanently monitored. 
Energy (Geq Fig. 3 LKr linearity that Ke3 electrons lose in average some 50 MeV before entering the cryostat. Figure 3 s The blocking capacitors were replaced during the '97-'98 winter shuldown, and '98 data-taking was achieved successfully. The LKr was safely operated at 3000 Volts, obtaining a 20% signal gain and a corresponding resolution improvement.
About 2 x lo6 K L + 2nn evens were added to the NA48 statistics.
-

VI. CONCLUSIONS
LKr performances were tested with physics data during the '91 data-taking period. Its performances were shown to be within design requirements; in particular, background to the neutral modes was rejected up to a residual 2 0.1% level. Averogs raw E/p par Channel with energy, its contribution has to be substracted from the E l p resolution to obtain the pure LKr energy performance. From figure 5 , the LKr energy resolution is evaluated as
